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This is the third in a series of bibliographies dealing with various specific subjects in 
the field of statistics. References and titles of important contributions concerning limiting 
distributions have been taken from technical journals published throughout the world since 
L930. 



Complete coverage is not claimed in this series of 
bibliographies. It is believed, however, that the 
two prominent reviewing journals whose abstracts 
serve as our source material, have selected for review 
the writings of major statistical importance from 
technical journals and publishing houses throughout 
the world. 

This particular subject classification on Limit 
Theorems follows two earlier ones on Correlation and 
Regression Theory and Time Series. 1 The 675 refer- 
ences have been extracted from a curd file of abstracts 
taken from Zentrcdblatt fur Mathematik for the years 
1930 to 1939, and from Mathematical Reviews for 1940 
through 1957. This file of abstracts is maintained 
on a current basis in the NBS Statistical Engineering 
I laboratory. The abstracts are coded into categories 
of subject matter by the subject classification used 
in Mathematical Reviews. One abstract may be 
classified under several subjects, hence may appear 
in more than one place in this series of bibliographies. 

To transcribe the material given here from the 
abstracts, the references were punched onto 80- 
columri cards thereby necessitating severe and un- 
conventional abbreviations in many cases. 

The following information is extracted directly 
from the abstracts: 

Author: The author's surname is followed by 
initials only. In the case of complicated surnames, 
we have used the first capitalized word given in the 
reviewing journal. Multiple authorship is denoted 
by the symbol ♦ preceding the surname. The 
journal reference appears after each author's name 
but the title of the paper is given with the first author 

Title: This is given exactly as in the reviewing 
journal. Titles of separately bound publications 
(books, reports, etc.) are italicized, and are followed 
by the publisher's name and address. 

Reference to literature: The name of the journal in 
italics, the number of the volume in bold face, the 
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initial page number, and the date of publication in 
parentheses comprise the reference to the original 
article. 

Reference to the abstract: The final symbols M (for 
Mathematical Reviews) and Z (for Zentralblatt jur 
Mathematik) followed by a volume number and a 
page number refer to the abstract of the article or 
book appearing in the reviewing journal. 

Ackermann, W. G., Eine Erweiterung des Poisson- 
schen Grenzwertsatzes nnd ihre Anwendung auf 
die Risikoprobleme in der Sachversicherung, Schr. 
Math. Inst. u. Inst. Angew. Math. Univ. Berlin 4, 
211 (1939). Z 81, 343 

Agnew, R. P., Global versions of the central limit 
theorem, Proc. Nat. Acad. Sci. U.S.A. 40, 800 
(1954). M 16, 268 

Alda, V., On conditional expectations, Czechoslovak 
Math. J. 5, 503 (1955). M 18, 241 

Andersen, E. S., On the number of positive sums of 
random variables, Skand. Aktuarietidskr . 32, 27 
(1949). M 11, 256 

Andersen, E. S., On the frequency of positive partial 
sums of a series of random variables, Mat. Tidsskr. 
B. 1950, 33 (1950). M 12, 619 

Andersen, E. S., On the fluctuations of the sums of 
random variables, Math. Scand. 1, 263 (1953). 

M 15, 444 

Andersen, E. S., On sums of symmetrically depend- 
ent random variables, Skand. Aktuarietidskr. 
36, 123 (1953). M 15, 634 

Anis, A. A., On the distribution of the range of partial 
sums of independent random variables, Proc. 
Math. Phys. Soc. Egypt 5, 83 (1953). M 16, 267 

Arfwedson, G\, Research in collective risk theory. I, 
Skand. Aktuarietidskr 37, 191 (1954). M 17, 275 

Bachelier, L., Les lois des grands nombres du calcul 
des probability's (Gauthier-Villars, Paris, 1937). 

Z 16, 170 

Balm, R., Uber den Grenzwert der Wahrschein- 
lichkeiten seltener Ereignisse, Deutsche Math. 2 9 
698 (1937). Z 18, 33 
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Ballarin, S., Espressione rigorosa dello scarto medi- 
ano nel problema delle prove ripetute nello 
schema di Bernoulli, Mem. Soc. Astr. Ital. 19, 63 
(1948). M 9, 450 

Banerjee, D. P., Note on the limit of correlation and 
regression coefficients in mingled records, Math. 
Student 9, 155 (1941). M 4, 104 

Barricelli, N. A., L'integrale relative d'une fonction- 
nelle et ses applications dans la theorie de la dis- 
tribution de probability d'une courbe, Arch. Math. 
Naturvid. 49, 35 (1947). M 9, 178 

Bavli, G. M., Eine Verallgemeinerung des Poisson- 
schen Grenzwertsatzes, C. R. Acad. Sci. URSS 2, 
508 (1935). .. Z 12, 216 

Bawly, G. M., Uber einige Verallgemeinerungen der 
Grenzwertsatze der Wahrscheinlichkeitsrechnung, 
Bee. Math. Moscou, 1, 917 (1936). Z 16, 127 

Bawly, G., tlber den lokalen Grenzwertsatz der 
Wahrscheinlichkeitsrechnung, Rev. Fac. Sci. Univ. 
Istanbul, 2, 79 (1937). Z 16, 311 

Baxter, G., An analogue of the law of the iterated 
logarithm, Proc. Amer. Math. Soc. 6, 177 (1955). 

M 16, 1128 

+ Bellman, R., Recurrence times for the Ehrenfest 
model, Pacific J. Math. 1, 179 (1951). M 13, 566 

Bellman, R., Limit theorems for non-commutative 
operations. I. Duke Math. J. 21, 491 (1954). 

M 15, 969 

Bergstrom, H., On the central limit theorem, Skand. 
Aktuarietidskr. 27, 139 (1944). M 7, 458 

Bergstrom, H., On the central limit theorem in the 
space R k ,k^>l, Skand. Aktuarietidskr. 28, 106 
(1945). M 7, 459 

Bergstrom, H., On the central limit theorem in the 
case of not equally distributed random variables, 
Skand. Aktuarietidskr. 32, 37 (1949). M 11, 255 

Bergstrom, H., On distribution functions with a 
limiting stable distribution function, Ark. Mat. 2, 
463 (1953). M 15, 237 

Bernstein, S.. Sur les sommes de grandeurs aleatoires 
liees de classes (A,N) et (B,N), C. R. Doklady 
Acad. Sci. URSS 32, 303 (1941). M 6, 88 

Bernstein, S., Sur le theoreme limite de la theorie des 
probabilites, Bull. Izvestiya Math. Mech. Inst. 
Univ. Tomsk 3, 174 (1946). M 8, 471 

Bernstein , S. N. (Editor), The Scientific Legacy oj 
P. L. Cebysev. First Part: Mathematics, (Aca- 
demiya Nauk SSSR Moscow-Leningrad, 1945). 

M 7, 355 

Bernstein, S. N., Retour au probleme de revaluation 
de Papproximation de la formule limite de La- 
place, Bull. Acad. Sci. URSS, Ser. Math. 7, 3 
(1943). M 5, 41 

Bernstein, S. N., Some remarks concerning the limit 
theorem of Liapunov. Doklady Akad. Nauk 
SSSR24: 9 S (1939). Ml, 340 

Bernstein, S., Nouvelles applications des grandeurs 
aleatoires presqu'independantes, Bull. Acad. Sci. 
URSS. Ser. Math. 4, 137 (1940). M 2, 107 

Bernstein, S., Sur une probleme du schema des urnes 
a composition variable, C. R. Doklady Acad. Sci. 
URSS 28, 5 (1940). M 2, 229 



Berry, A. C, The accuracy of the Gaussian approxi- 
mation to the sum of independent variates, Trans. 
Amer. Math. Soc. 49, 122 (1941). M 2, 228 

^Birnbaum, Z. W., On the properties of a collective, 
Amer. J. Math. 62, 787 (1940). M 2, 106 

Bityuckov, V. I., A local limit theorem for sequences 
of events forming a compound chain of the second 
order, Izvestiya Akad. Nauk SSSR. Ser. Math. 12, 
101 (1948). M 9, 451 

Blackman, J., An extension of the Kolmogorov 
distribution, Ann. Math. Statist. 27, 513 (1956). 

M 18, 605 

Blackwell, D., A renewal theorem, Duke Math. J. 
15, 145 (1948). M 9,452 

Blackwell, D., On optimal systems, Ann. Math. 
Statist. 25,394 (1954). M 15, 882 

^Blanc-Lapierre, A., La loi forte des grands nombres 
pour les fonctions aleatoires stationnaires conti- 
nues, C. R. Acad. Sci. Paris 220, 134 (1945). 

M 7, 129 

Blomqvist, N., On an exhaustion process, Skand. 
Aktuarietidskr. 35, 201 (1952). M 14, 771 

Blum, J. R., Two theorems on almost sure converg- 
ence, Proc. Amer. Math. Soc. 5, 253 (1954). 

M 15, 722 

Blum, J. R., On the convergence of empiric distribu- 
tion functions, Ann. Math. Statist. 26, 527 (1955). 

M 17, 48 

+ Blum, J. R., A class of stationary processes and 
a central limit theorem, Duke Math. J. 24, 73 
(1957). M 18, 680 

^Blum, J. R., A class of stationary processes and 
a central limit theorem, Proc. Nat. Acad. Sci. 
U.S.A. 42, 412 (1956). M 18, 342 

Bobroff, A. A., Conditions of applicability of the 
strong law of large numbers, Duke Math. J. 12, 43 
(1945). M 6, 233 

Bobrov, A. A., On the relative stability of sums of 
positive random quantities, Moskov. Gos. Univ. Uc. 
Zap. 145, Mat. 3, 92 (1949). M 17, 979 

Bobrov, A., Uber relative Stabilitat von Summen 
positiver zufalliger Groben, C. R. Acad. Sci. 
URSS. 15, 239 (1937). Z 16, 410 

Bobrov, A., A simplified proof of a theorem of A. N. 
Kolmogorov on the strong law of large numbers, 
Uspehi Matem. Nauk 2, 194 (1947). M 9, 519 

Bochner, S., Limit theorems for homogeneous 
stochastic processes, Proc. Nat. Acad. Sci. U.S.A. 
40, 699 (1954). M 16, 379 

Bogolyubov, N. N., On certain limiting distributions 
for sums depending on arbitrary phases, Uchenye 
Zapiski Moskov. Gos. Univ. Fizika 77, 43 (1945). 

M 7, 314 

Bogolyubov, N. N., On the influence of a random 
force on a harmonic oscillator, Uchenye Zapiski 
Moskov. Gos. Univ. Fizika 77, 51 (1945). M 7, 314 

Bohman, H., On a class of orthogonal series, Ark. 
Mat. 1, 13 (1949). M 12, 21 

Borel, E., Sur les probabilites denombrables et le 
pari de Pascal, C. R. Acad. Sci. Paris 224, 77 
(1947). M8, 280 

Borel, E., Sur les developpements unitaires normaux, 
C. R. Acad. Sci. Paris 225, 51 (1947). M 9, 292 
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Borel, E., Sur les developpements unitaires normaux, 

Ann. Soc. Polon. Math. 21, 74 (1948). M 10, 132 
Borel, E., Le paradoxe de Saint-P6tersbourg, C. R. 

Acad. Sci. Paris 229, 404 (1949). M 11, 118 

Borel, E., Sur une propriete singuliere de la limite 

d'une esperance mathematique, C. R. Acad. Sci. 

Paris 229, 429 (1949). M 11, 118 

+ Bose, P., On the limiting forms of statistical 

distributions, Science and Culture 9, 402 (1944). 

M 5, 209 
♦ Bose, P. (see S.N. Roy) Sankhya 7, 209 (1945). 
^Bottema, O., Calculation of probabilities in the 

game of billiards. I, Nieuw Arch. Wiskde. 22, 15 

(1943). M7, 209 

Bottema, O., Calculation of probabilities in the game 

of billiards. II, Nieuw Arch. Wiskunde 22, 123 

(1946). M8, 470 

^Brard, R. (See A. Blanc-Lapierre) , C. R. Acad. Sci. 

Paris 220, 134 (1945). 
Broadbent, S. R., Lognorma] approximation to 

products and quotients, Biometrika 43, 404 (1956). 

M 18, 340 
Brown, B. EL, Simple examples of limiting processes 

in probability, Amer. Math. Monthly 48, 98 (1941). 

M 2, 228 
Brunk, H. D., The strong law of large numbers, 

Duke Math. J. 15, 181 (1948). M 9, 450 

Brunk, H. D., Note on a theorem of Kakutani, 

Proc. Amer. Math. Soc. 1, 409 (1950). M 12, 114 
Burnens, E., Die Erfahrungsnachwirkung bei Wahr- 

scheinlichkeiten, Mitt. Verein. Schweiz. Versich.- 

Math. 47, 329 (1947). M 9, 291 

^Calderon, A. P., On the moments of stochastic 
integrals, Sankhya 12, 347 (1953). M 15, 298 

Cantelli, F. P., Osservazioni sulla not a "Su una 
teoria astratta del calcolo delle probability e sulla 
sua applicazione al teorema detto 'delle prob- 
ability zero e uno'/' Giorn. 1st. Ital. Attuari 11, 
101 (1940). M 8, 36 

Cantelli, F. P., Considerazioni sulla legge uniforme 
dei grandi numeri. I, Atti Accad. Naz. Rend. CI. 
Sci. Fis. Mat. Nat. 6, 550 (1949). M 11, 444 

Castoldi, L., Un teorema fondamentale nella teoria 
probabilistica degli eventi ricorrenti, Atti Accad. 
Ligure 11, 185 (1955). M 18, 75 

Chandrasekhar, S., On a class of probability distri- 
butions, Proc. Cambridge Philos. Soc. 45, 219 
(1949). M 10,464 

Chang, L. C, On the ratio of an empirical distribu- 
tion function to the theoretical distribution func- 
tion, Acta Math. Sinica 5, 347 (1955). M 17, 865 

Chapelon, J., Sur un theoreme fundamental du calcul 
des probability, J. Scale Polytechn, III 143, 161 
(1937). Z 16, 127 

Cheng, T. T., On the combination of statistical 
elements, Coll. Papers Sci. Engin. Nat. Univ. 
Amoy 1, 73 (1943). M 8, 214 

Cheng, T. T., On asymptotic expansions connected 
with the sums of independent random variables, 
Acta. Math. Sinica 5, 91 (1955). M 17, 275 



CI in, J. T., Errors in normal approximations to the 
t, r, and similar tvpes of distribution, Ann. Math. 
Statist. 21, 780 (1956). M 18, 423 

Chu, J. T., The 'inefficiency' of the sample median 
for many familiar symmetric distributions, Bio- 
metrika 42, 520 (1955). M 17, 169 

Cluing, K. L., On the maximum partial sums of 
sequences of independent random variables, Trans. 
Amer. Math. Soc. 64, 205 (1948). M 10, 132 

Chung, K. L., Asymptotic distribution of the maxi- 
mum cumulative sum of independent random 
variables, Bull. Amer. Math. Soc. 54, 1162 (1948). 

M 10, 384 

Chung, K. L., An estimate concerning the Kolmo- 
goroff limit distribution, Trans. Amer. Math. Soc. 
67,36 (1949). M 11, 606 

Chung, K. L., Fluctuations of sums of independent 
random variables, Ann. of Math. 51, 697 (1950). 

M 11, 731 

Chung, K. L., The strong law of large numbers, 
Proc. Second Berkeley Si/mp. Math. Stat, and Prob. 
(U. Calif. Press, Los Angeles, 1951). M 13, 567 

Chung, K. L., Sur les lois de probability unimodales, 
( '. R. Acad. Sci. Paris 236, 583 ( 1 953) . M 14, 771 

^Cluing, K. L., On the application of the Borel- 
Cantelli lemma, Trans. Amer. Math. Soc. 12, 179 
(1952). M 13, 567 

+ Chung, K. L., Remarks on fluctuations of sums of 
independent random variables, Mem. Amer. Math. 
Soc. No. 6 (1951). n M12, 722 

^Cluing, K. L., On the zeros of 2±1, Ann. of 
Math. 50, 385 (1949). M 10, 613 

4 Chung, K.L., On the distributions of values of sums 
of random variables, Mem. Amer. Math. Soc. 
No. 6 (1951). M12, 722 

♦ Chung, K. L., Corrections to the paper "Remarks 
on fluctuations of sums of independent random 
variables," Proc. Amer. Math. Soc. 4, 560 (19:):;). 

M 15,44 

^Cluing, K. L., An extension of renewal theory, 

Proc. Amer. Math. Soc. 3, 303 (1952). M 14, 61 

♦ Chung, K. L. (See P. L. Hsu) C. R. Acad Sci. Paris 
223, 467 (1946). 

♦ Chung, K. L., On a limit theorem in renewal 
theory, Ann. of Math. 55, 1 (1952). M 13, 475 

Chung, K. L., Note on some strong laws of large 
numbers, Amer. J. Math. 69, 189 (1947). 

M 8, 471 

Chung, K. L., On the maximum partial sum of inde- 
pendent random variables, Proc. Nat. Acad. Sci. 
U.S.A. 33, 132 (1947). M 9, 96 

Chung, K. L., On a lemma by KolmogorofF, Ann. 
Math. Statist. 19, 88 (1948). M 9, 360 

Ciucu, G., La loi des grands nombres pour les vari- 
ables aleatoires liees, Com. Acad. R. P. Romtne 5, 
1253 (1955). M17, 1217 

Consael, R., Sur le schema de Polya-Eggenberger 
a deux variables aleatoires, Assoc. Aetna ir. Beiges. 
Bull. No. 55 11 (1949). M 11, 605 

Consoli, T., Generalisation d'un theoreme sur la 
probabilite de la somme d'un nombre infini de 
variables aleatoires, Rev. Fac. Sci. Univ. Istanbul 
(A) 5, 1 (1940). MS, 228 
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Copeland, A. H., The probability limit theorem, 
Duke Math. J. 2, 171 (1936). Z 13, 273 

( Jote, L. J., On fluctuations of sums of random vari- 
ables, Proc. Amer. Math. Soc. 6, 135 (1955). 

M 17, 48 

+ Cox, D. R., A direct proof of a fundamental 
theorem of renewal theory, Skand. Aktuarietidskr . 
36, 139 (1953). M 15, 722 

Cramer, H., Les sommes et les fonctions de variables 
aleatoires, Actualites Seient. et Industr. No. 736 
(Hermann & Cie, Paris, 1938). Z 22, 241 

Cramer, H., On some questions connected with 
mathematical risk, Univ. California Publ. Statist. 
2, 99 (1954). M 16, 494 

Cramer, H., Mathematical Methods of Statistics 
(Princeton University Press, Princeton, N.J., 
1946). M 8, 39 

Curtiss, J. H., Convergent sequences of probability 
distributions, Amer. Math. Monthly 50, 94 (1943). 

M 4, 248 

Daniels, H. E., The statistical theory of the strength 
of bundles of threads. I. Proc. Roy. Soc. London 
Ser. A 183, 405 (1945). M 7, 19 

van Dantzig, D., Another form of the weak law of 
large numbers, Niew Arch. Wiskunde 1, 129 (1953). 

M 15, 140 

Darling, D. A., Sums of symmetrical random vari- 
ables, Proc. Amer. Math.^Soc. 2, 511 (1951). 

M 13, 258 

Darling, D. A., The maximum of sums of stable 
random variables, Trans. Amer. Math. Soc. 83, 
164 (1956). M 18, 240 

^Darling, D. A., On occupation times for Markoff 
processes, Trans. Amer. Math. Soc. 84, 444 (1957). 

M 18, 832 

Darling, D. A., The influence of the maximum term 
in the addition of independent random variables, 
Trans. Amer. Math. Soc. 73, 95 (1952). M 14, 60 

^Darling, D. A., A limit theorem for the maximum 
of normalized sums of independent random vari- 
ables, Duke Math. J. 33, 143 (1956). M 17, 635 

David, H. T., A note on random walk, Ann. Math. 
Statist. 20, 603 (1949). M 11, 375 

Davis, R. C, On the theory of prediction of non- 
stationary stochastic processes, J. Appl. Phys. 23, 
1047 (1952). M 14, 295 

Derksen, J. B. D., On some infinite series introduced 
by Tschuprow, Ann. Math. Statist. 10, 380 (1939). 

M 1, 152 

♦ Derman, C, The strong law of large numbers when 
the first moment does not exist, Proc. Nat. Acad. 
Sci. U.S.A. 41, 586 (1955). M 17, 48 

Derman, C, A note on nonrecurrent random walks, 
Proc. Amer. Math. Soc. 7, 762 (1956). M 18, 681 

Derman, C, Some as^ymptotie distribution theory 
for Markov chains with a denumerable number 
of states, Biometrika 43, 285 (1956). M 18, 519 

Diananda, P. H., The central limit theorem for m- 
dependent variables, Proc. Cambridge Philos. Soc. 
51, 92 (1955). M 16, 724 

Diananda, P. H., Some probability limit theorems 
with statistical applications, Proc. Cambridge 



Philos. Soc. 49, 239 (1953). M 14, 771 

Diananda, P. H., The central limit theorem for m- 
dependent variables asymptotically stationary 
to second order, Proc. Cambridge Philos. Soc. 50, 
287 (1954). M 15, 635 

Dieulefait, C. E., Some new derivations of limiting 
probability functions, Univ. Nac. Tucumdn. Revista 
A. 2 9 25 (1941). M4, 16 

Dieulefait, C. E., On Slut sky's sinusoidal limit law, 
derived from a new sequence of random variables, 
An. Soc. Ci. Argentina 134, 257 (1942). M 5, 207 

Dilworth, R. P., Note on the strong law of large 
numbers, Amer. Math. Monthly 56, 249 (1949). 

M 10, 720 

Dobrusin, R. L., On Poisson's law for distribution of 
particles in space, Ukrain. Mat. Z. 8, 127 (1956). 

M 18, 341 

Dobrusin, R. L., Limit theorems for a Markov chain 
of two states, Izvestiya Akad. Nauk SSSR. Ser. 
Mat. 17, 291 (1953). M 15, 329 

Dobrusin, R. L., Central limit theorem for nonsta- 
tionary Markov chains, Dokl. Akad. Nauk SSSR. 
102, 5 (1955). M 17,48 

Dobrusin, R. L., Two limit theorems for the simplest 
random walk on a line, Uspehi Mat. Nauk 10, 
139 (1955). M 17, 166 

Dobrusin, R. L., Lemma on the limit of compound 
random functions, Uspehi. Mat. Nauk 10, 157 
(1955). M 17,48 

Doeblin, W., Sur un probleme de calcul des pro- 
babilites, C. R. Acad. Sci. Paris 209, 742 (1939). 

M 1, 149 

Doeblin, W., Sur F ensemble de puissances d'une loi 
de probability StudiaMath. 9, 71 (1940) . M 3, 168 

^Dolph, C. L., On the relation between Green's 
functions and co variances of certain stochastic 
processes and its application to unbiased linear 
prediction, Trans. Amer. Math. Soc. 72, 519 
(1952). M 14, 295 

Domb, C, The resultant of a large number of events 
of random phase, Proc. Cambridge Philos. Soc. 42, 
245 (1946). M8, 281 

Doob, J. L., Application of the theory of martingales, 
Colloa. Internat. Centre Nat. Rech. Sci. Paris 13, 
23 (1949). Mil, 444 

Doob, J. L., The law of large numbers for continuous 
stochastic processes, Duke Math. J. 6, 290 (1940). 

M 1, 344 

Doss, S., Sur la convergence stochastique dans les 
espaces uniformes, Ann. Sci. Ecole Nor?n. Sup. 71, 
87 (1954). M 16, 724 

Doss, S., Sur le theoreme limite central pour des 
variables aleatoires dans un espace de Banach, 
Publ. Inst. Statist. Univ. Paris 3, 143 (1954). 

M 16, 724 

Downton, F., On limiting distributions arising in 
bulk service queues, J. Roy. Statist. Soc. B 18, 
265 (1956). M 18, 547 

Dubourdieu, J., Sur une generalisation d'un theoreme 
de M. B. de Finetti et son application a la theorie 
collective du risque, C. R. Acad. Sci. Paris 224, 
514 (1947). M8, 390 
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Dubourdieu, M. J., Sur un theoreme de M. S. Bern- 
stein relatif a la transformation de Laplace- 
Stieltjes, Compositio Math. 7, 96 (1939). M 1, 73 

Dugue, D., Incompatibility de la convergence 
presque certaine et de l'ficart, C. R. Acad. Sri. 
Paris 242, 728 (1956). M 17, 864 

Dugue, D., Sur le second theoreme limit e du calcul 
des probabilites, C. R. Acad Sci. Paris 242, 444 
(1956). M 17, 635 

Dugue, D., Deux notions utiles en statistique mathe- 
matiaue: les ensembles aleatoires homes u en loi" et 
la continuity jortement unijorme enprobabilite, Colloq . 
sur F Analyse Statist., Bruxelles 1954 pp. 133-141. 
(Masson & Cie, Paris, 1955) M 17, 635 

Dugue, D., Sur les theoremes limites du calcul des 
probabilites, Rev. Inst. Internal. Statist. 23, 29 
(1955). M 18, 156 

Dugue, D., Sur la convergence presque complete 
des moyennes de variables aleatoires (theoremes 
de Hsu, Robbins et Erdos), Publ. Inst. Statist. 
Univ. Paris 3, 149 (1954). M 1(5, 600 

Dugue, D., L' existence d'une norme est incompatible 
avec la convergence en probability, C. R. Acad. 
Sci, Paris 240, 1307 (1955). M 16, 1035 

Dugue, D., Sur une extension de la loi des grands 
nombres, C. R. Acad. Sci., Paris 204, 317 0937) 

Z 15, 406 

Dugue, D., Sur la convergence presque certaine an 
sens de Cesaro de variables aleatoires et sur 
certaines inegalites concernant les fonctions 
caracteristiques, C. R. Acad. Sci. Paris 234, 1837 
(1952). M 13, 853 

Dvoretzky, A., On the strong stability of a sequence 
of events, Ann. Math. Statist. 20, 296 (1949). 

M 11, 189 

+ Dvoretzky, A., Sums of random integers reduce* I 
molulo in, Duke Math. J. 18, 501 (1951). 

M 12, 839 

Dwass, M., On the asymptotic normality of some 
statistics used in non-parametric tests, Ann. Math. 
Statist, 26, 334 (1955). M 16, 1038 

Dynkin, E. B., Infinitesimal operators of Markov 
random processes, Dokl. Akad, Nauk. SSSIL 105, 
206 (1955). M 17, 866 

Dynkin, E. B., Some limit theorems for sums of 
independent random quantities with infinite math- 
ematical expectations, Izv. Akad. Nauk. SSSR, 
Ser. Mat, 19, 247 (1955). M 17, 865 

van Elteren, Ph., The asymptotic distribution for 
large m of Terpstra's statistic for the problem of m 
rankings, Math. Centrum Amsterdam Statist, Rep. 
S 212, 14 pp. (1956). M 18, 519 

Epstein, B., The mathematical description of certain 
breakage mechanisms leading to the logarithmico- 
normal distribution, J. Franklin Inst. 244, 471 
(1947). M 9, 360 

4 Erdos, P., On the law of the iterated logarithm. I, II, 
Indag. Math. 17, 65, and 77 (1955). M 16, 1016 

Erdos, P., On the law of the iterated logarithm, Ann. 
of Math. 43, 41 9 (1942). M 4, 16 

Erdos, P., On a theorem of Hsu and Robbins, Ann. 
Math. Statist. 20, 286 (1949). M 11, 04 



Erdos, P., Remark on my paper "On a theorem of 

Hsu and Robbins," Ann. Math. Statist. 21, 138 

^ (1950). M 11, 375 

Erdos, P., On the strong law of large numbers, 

Trans. Amer. Math. Soc. 67, 51 (1949). 
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Propagation at oblique incidence over cylindrical obstacles, 
M. P. Bachynski, /. Research NBS 64D, No. 4, 311 {I960). 
Investigations of propagation of short electromagnetic waves 
at oblique incidence over smooth, perfectly conducting 
cylindrical obstacles are described. It is shown that the 
effect of oblique incidence can be considered as a change in 
the effective radius of curvature of the diffracting obstacle. 
The power in the shadow region of a cylindrical obstacle 
decreases with angle of obliqueness for horizontally polarized 
waves and can decrease, remain constant, or increase with 
angle of obliqueness for vertically polarized waves depending 
on the geometry of the propagation link. In all cases, vertical 
polarization gives a stronger field in the shadow region than 
horizontal polarization. In addition it is shown that the 
diffracted field behind an obstruction of uniform radius of 
curvature is the same as that behind an obstacle of uniformly 
varying radius of curvature, provided the effective radius is 
the same. 

Diffraction by smooth conical obstacles, II. E. J. Neugebauer 
and M. P. Bachynski, /. Research A£#64D, No. 4, 317 (1960). 
Expressions, obtained earlier for the calculation of diffrac- 
tion due to conducting obstacles with smooth cylindrical 
surfaces, are generalized to oblique incidence and to surfaces 
of conical shape. The derivation is based on a generalized 
concept of the Green's function and on the use of corrective 
factors that take the same place as corrections introduced 
by other authors into the theory of diffraction by apertures. 
The final expressions for conical obstacles and oblique inci- 
dence are very similar to those for cylindrical obstacles. The 
results are compared with scale model measurements. 

Mode theory and the propagation of ELF radio waves, J. R. 

Wait, J. Research NBS 64D, No. 4, 387 (1960). 
The mode theory of propagation of electromagnetic waves 
at extremely-low-frequencies (1.0 to 3000 c/s) is treated in 
this paper. Starting with the representation of the field as a 
sum of modes, approximate formulas are presented for the 
attenuation and phase constants. Certain alternate repre- 
sentations of the individual modes are mentioned. These 
are used as a basis for describing the physical behavior of the 
field at large distances from the source, particularly near the 
antipode of the source. At the shorter distances, where the 
range is comparable to the wavelength, the spherical-earth 
mode series is best transformed to a series involving cylin- 
drical wave functions. This latter form is used to evaluate 
the near field behavior of the various field components. 
The effect of the earth's magnetic field is also evaluated using 
a quasi-longitudinal approximation. In general it is indicated 
that if the gyrofrequency is less than the effective value of 
the collision frequency, the presence of the earth's magnetic 
field may be neglected for ELF. When this condition is not 
met the attenuation may be increased somewhat. The 
influence of an inhomogeneous ionosphere is also briefly con- 
sidered and, finally, the propagation of ELF pulses are 
treated. It is suggested that certain observed characteristics 
of ELF waveforms may be attributed to the inclination of 
the current channel in the lightning discharge. 

On the diffraction of electromagnetic pulses by curved con- 
ducting surfaces, J. II. Wait and A. M. Conda, Can. J. Phys. 
37, 1384 (1959). 

Starting with the known steady-state solutions for diffraction 
by a perfectly conducting convex surface, the corresponding 
transient responses are derived using Fourier- Laplace inver- 
sion. Explicit results are given for an incident wave which 
varies with time as a step function. 



Leonard Euler's integral: A historical profile of the gamma 
function, P. J. Davis, Am. Math. Mo. «6, 849 (1959). 

This survey article shows how the gamma function grew in 
concept and in content from the; time of Euler to the recent 
treatise of Bourbaki and how in this growth it partook of the 
general development of mathematics over the past two and 
a quarter centuries. 

Confidence intervals for the expectation of a Poisson variable, 

E. L. Crow and R. S. Gardner, Biometrika 46, Ml (1959). 
A table of "optimum" two-sided confidence intervals for the 
mean of a Poisson variable is presented for confidence co- 
efficients 80, 90, 95, 99, and 99.9 percent and all values of 
the variable from through 300. The intervals are compared 
in length with other existing or possible systems of intervals 
for the Poisson mean. The method of calculation is stated, 
and an interesting property of Poisson probability sums 
useful in the calculation is derived. 

Use of the equation of hydrostatic equilibrium in determining 
the temperature distribution in the outer solar atmosphere, 
S. R. Pottasch, Astrophys. ./. 131, No. 1, 68 (1960). 
The temperature distribution from 1 .0043 (3000 km) to 20 
solar radii in the sun's atmosphere is computed from the 
observed density distribution in this region and the assump- 
tion of hydrostatic equilibrium. The temperature distribution 
shows a maximum between 1.1 and 3 solar radii and a decrease 
in temperature thereafter. This decrease in temperature is 
consistent with Chapman's suggestion of thermal conduction 
only if loss of energy by radiation is included. Inclusion of a 
radiative energy loss also is shown to invalidate Parker's argu- 
ment against hydrostatic equilibrium out to large distances 
from the sun. 

On the convergence of the Rayleigh quotient iteration for the 
computation of characteristic roots and vectors, VI. (Usual 
Rayleigh quotient for nonlinear elementary divisors), A. M. 

Ostrowski, Arch. Rat. Mech. Anal. 4, No. 2, 153 (1959). 
In this paper the classical Rayleigh quotient iteration is dis- 
cussed for eigenvalues with non-linear elementary divisors. 
The convergence of the method is only then satisfactory, if it 
is combined with the accelerating methods of Steffensen and 
Householder, but in this last case it turns out to be at least as 
good as the method of the generalized Rayleigh quotient. 

Tables for the statistical prediction of radio ray bending and 
elevation angle error using surface values of the refractive 
index, B. R. Bean, B. A. Cahoon, and G. D. Thayer, NBS 
Tech. Note 44 (PB151403) (1960) 50 cents. 

Radio ray bending, r, and elevation angle error, e, have been 
calculated for a wide range of meteorological conditions at 13 
climatically diverse U.S. radiosonde stations. The parameters 
in the observed linear regression equations of r and e upon the 
surface value of the refractive index are given for heights of 
0.1 to 70 kilometers and initial elevation angles of the ray from 
to 900 milliradians. 

Weighted restricted partitions, M. Newman, Acta Arith. V, 

371 (1959). 

Let qi(n) be the number of partitions of n into parts not 
divisible by q, and define q s (n) by {Vq\(n)x n \ 8 = ?,q 8 (ri)x n . 
In this article recurrence formulas for these coefficients of 
lengths independent of n are derived when q is any of the 
primes, 2, 3, 5, 7, 13. 
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A continuous poker game, A. J. Goldman and J. J. Stone, 
Duke Math. J. 21, No. 1, 41 {I960). 

In this paper we derive the solutions of a zero-sum two-person 
poker game in which the players' hands are independent 
random numbers from the intervals [0, 1]. The game involves 
two bet levels a, b and an ante of 1 unit (a>6>l). The 
players act alternately, and one of them is permitted a single 
raise. 

Our model subsumes the alternating-bid von Neumann poker 
game of [4] as well as the model solved by Bellman [1]. The 
former arises from the limiting case 6=1, the latter as the 
"equal increments" case a — 6 — 6—1. (Karlin and Restrepo 
[3] have recently solved the equal increments game with n 
rounds of bidding.) The solution exhibits qualitative features 
like those of [4] and [1] and turns out to depend on a decompo- 
sition of [0, 1] into three subintervals corresponding to low 
hands, intermediate hands and high hands. Optimal strategies 
for the players are distinguished among the semioptimal 
strategies (those which achieve the value of the game against 
every optimal strategy of the opponent) by a specification of 
the average frequency of bluffing over the range of low hands 
and (for one player) by an integral sublinearity condition on 
the frequency of seeing a raise when holding an intermediate 
hand. 

List of Titles 

Journal of Research, Section 64A, No. 4, July-August 1960. 
70 cents. 

Gamma irradiation of hexafluorobenzene. R. E. Florin, 
L. A. Wall, and D. W. Brown. 

Behavior of isolated disturbances superimposed on laminar 
flow in a rectangular pipe. Grover C. Sherlin. 

Standard of spectral radiance for the region of 0.25 to 2.6 
microns. Ralph Stair, Russell G. Johnston, and E. W. 
Halbach. 

Photovoltaic effect produced in silicon solar cells by X- and 
gamma rays. Karl Scharf. 

Phase equilibria in systems involving the rare-earth oxides. 
Part I. Polymorphism of the oxides of the trivalent rare- 
earth ions. R. S. Roth and S. J. Schneider. 

Phase equilibria in systems involving the rare-earth oxides. 
Part II. Solid state reactions in trivalent rare-earth oxide 
systems. S. J. Schneider and R. S. Roth. 

Some observations on the calcium aluminate carbonate hy- 
drates. Elmer T. Carlson and Horace A. Berman. 

Acid dissociation constant and related thermodynamic quan- 
tities for triethanolammonium ion in water from 0° to 
50° C. Roger G. Bates and Guy F. Allen. 

Ionization constants of four dinitrophenols in water at 25° C. 
Robert A. Robinson, Marion Maclean Davis, Maya Paabo, 
and Vincent E. Bower. 

Dissociation constant of anisic (p-methoxybenzoic) acid in 
the system ethanol- water at 25° C. Elizabeth E. Sager 
and Vincent E. Bower. 

Preparation of sulfur of high purity. Thomas J. Murphy, 
W. Stanley Clabaugh, and Raleigh Gilchrist. 

Tritium-labeled compounds IV. D-Glucose-tf-£, B-xylose-5-t, 
and D-mannitol-7-^. Horace S. Isbell, Harriet L. Frush, 
and Joseph D. Moyer. 

Tritium-labeled compounds V. Radioassay of both carbon- 
14 and tritium in films, with a proportional counter. 
Horace S. Isbell, Harriet L. Frush, and Nancy B. Holt. 

Journal of Research, Section 64C, No. 3, July-September 
1960. 75 cents. 

A new method of measuring gage blocks. James B. Saunders. 
Gage blocks of superior stability: initial developments in 

materials and measurement. M. R. Meyerson, T. R. 

Young, and W. R. Ney. 
Variation of resolving pow r er and type of test pattern. Francis 

E. Washer and William P. Tayman. 
A multiple isolated-input network with common output. 

C. M. Allred and C. C. Cook. 
Phase angle master standard for 400 cycles per second. 

J. H. Park and H. N. Cones. 



Disturbances due to the motion of a cylinder in a two-layer 
liquid system. Lloyd H. Carpenter and Garbis H. Keu- 
legan. 

Journal of Research, Section 64D, No. 4, July-August 1960. 
70 cents. 

Relation of turbulence theory to ionospheric scatter propa- 
gation experiments. Albert D. Wheelon. 

Propagation at oblique incidence over cylindrical obstacles, 
M. P. Bachynski. (See above abstracts.) 

Diffraction by smooth conical obstacles. H. E. J. Neuge- 
bauer and M. P. Bachynski. (See above abstracts.) 

Characteristics of 488 megacycles per second radio signal re- 
flected from the moon. B. C. Blevis and J. H. Chapman. 

The use of polarization fading of satellite signals to study the 
electron content and irregularities in the ionosphere. 
C. Gordon Little and Robert S. Lawrence. 

Note on a test of the equivalence theorem for sporadic E 
propagation. J. W. Wright and T. N. Gautier. 

Daytime attenuation rates in the very low frequency band 
using atmospherics. W. L. Taylor. 

Measured electrical properties of snow and glacial ice. A. D. 
Watt and E. L. Maxwell. 

Half- wave cylindrical antenna in a dissipative medium: cur- 
rent and impedance. Ronolcl W. P. King and Charles 
W. Harrison. 

Preface to ELF papers. 

Some ELF phenomena. E. T. Pierce. 

Mode theory and the propagation of ELF radio waves. 
James R. Wait. (See above abstracts.) 

Studies of natural electric and magnetic fields. G. D. Gar- 
land and T. F. Webster. 

Natural electromagnetic energy below the ELF range. Wal- 
lace H. Campbell. 

Possible application of the system loss concept at ELF. 
Kenneth A. Norton. 

Measurements of the spectrum of radio noise from 50 to 100 
cycles per second. M. Balser and C. A. Wagner. 

Listing of published VLF symposium papers. 



Use of crystal to display high energv X-ray images, J. S. 

Pruitt, Non-Destructive Testing XVII, No. 6, 359 (1959). 

The measuring process, J. Mandel, Technometrics 1, No. 3 ; 

251 (1959). 
The following are published in Proc. Intern. Rubber Conf., 
Nov. 8 to 13, 1959 (Washington, D.C., 1959): 
Power loss and operating temperature of tires, R. D. 
Stiehler, M. N. Steel, G. G. Richey, J. Mandel, and 
R. H. Hobbs, p. 73. 
An indoor tester for measuring tire tread wear, G. G. 

Richey, J. Mandel, and R. D. Stiehler, p. 104. 
Measurement of the aging of rubber vulcanizates, J. 
Mandel, F. L. Roth, M. N. Steel, and R. D. Stiehler, 
p. 221. 
Standard materials for rubber compounding, F. L. Roth 
and R. D. Stiehler, p. 232. 
Thermodynamic properties of helium at low temperatures and 
high pressures, D. B. Mann and R. B. Stewart, J. Heat 
Transfer 81, 323 (1959). 
Fire research at the National Bureau of Standards, A. F. 
Robertson, Fire Research Abstr. Rev. I, No. 4, 159 (1959). 
Refractive indices and transmittances of several optical glasses 
in the infrared, G. W. Cleek, J. J. Villa, and C. H. Hahner, 
J. Opt. Soc. Am. 49, No. 11, 1090 (1959). 
Absolute photometry of the aurora — II. Molecular nitrogen 
emission in the sunlit atmosphere, M. H. Rees, J. Atmos- 
pheric and Terrest. Phys. 14, 338 (1959). 
Preliminary assessment of the IGY, A. H. Shapley, Proc. Natl. 

Electron. Conf., p. 1 (1958). 
Factorial experiments in life testing, M. Zelen, Technometrics 

1, No. 3, 269 (1959). 
Wave length definition of the meter, I. C. Gardner, Systems 
of Units, National and International Aspects, Am. Assoc. 
Advance. Sci., Pub. 57, p. 53 (1959). 
Ethane carbon-carbon distance obtained from infrared 
spectra, H. C. Allen and E. K. Plyler, J. Chem. Phvs. 31, 
No. 4, 1062 (1959). 
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The anomalous inversion in cristobalite, R. F. Walker, The 

kinetics of high temperature processes, 228 pages (J. 

Wiley & Sons, New York, N.Y., 1959). 
Digital recording of electrocardiographic data for analysis by 

a digital computer, L. Taback, E. Marden, H. L. Mason, 

and H. V. Pipberger, IRE Trans. Med. Electron. ME-6, 

167 (1959). 
Determination of starch in paper. A comparison of the 

TAPPI enzymatic, and spectrophotometry methods, J. L. 

Harvey, B. W. Forshee, and D. G. Fletcher, Tappi 42, 

No. 11, 878 (1959). 
Young's modulus of various refractory materials as a function 

of temperature, J. B. Wachtman, Jr., and D. G. Lam, Jr., 

J. Am. Ceram. Soc. 42, No. 5, 254 (1959). 
Branched-chain higher sugars. III. A 4-C-(hydroxvmethvl)- 

pentose, R. Schaffer, J. Am. Chem. Soc. 81, 5452 (1959). 
Vibrational spectrum of cyanate ion in various alkali halide 

lattices, A. Maki and J. C. Decius, J. Chem. Phvs. 31, 

No. 3, 772 (1959). 
Glass research at the National Bureau of Standards, C. H. 

Hahner, Glass Ind., p. 588 (1959). 
Applications of the molecular refractivity in radio metrology, 

B. R. Bean and R. M. Gallet, J. Geophys. Research 64, 

No. 10, 1439 (1959). 
Liquid helium cryostat with an integral super-conducting 

resonator, E. Maxwell and F. A. Schmidt, Suppl. Bull. 

Inst. Intern. Froid, Comm. 1, Delft, Holland, Annexe 

1958-1, p. 95 (1958). 
Sporadic E observed on VHF oblique incidence circuits, 

E. K. Smith, In N. Atl. Treaty Organ., Sporadic E 

ionization; Ionospheric Research Meeting, AGAR!) Avi- 
onics Panel, Cambridge, England, Sept. 1958 (AGARD- 

ograph 34), p. 129 (1958). 
Low-temperature transport properties of copper and its 

dilute alloys: Pure copper, annealed and cold-drawn, R. L. 

Powell, H. M. Roder, and W. J. Hall, Phvs. Rev. 115, 314 

(1959). 
The double bond isomerization of olefins by hydrogen atoms 

at -195°, M. D. Scheer and R. Klein, J. Phvs. Chem. 63, 

1517 (1959). 
Paramagnetic resonance in the free hydroxvl radical, H. E. 

Radford, Nuovo Cimento [X] 14, 245 (1959). 
Optical measurements on thin films of condensed gases at 

low temperatures, J. Kruger and W. J. Ambs, J. Opt. Soc. 

Am. 44, 1195 (1959). 
On the convergence of Gauss' alternating procedure in the 

method of least squares, A. M. Ostrowski, Ann. Mat. Pura 

Appl. (Bologna, Italy) (IV) 48, 229 (1959). 
The earth and its environment, S. Chapman, Proc. IRE 47, 

No. 2, 137 (1959). 
Bremsstrahlimg cross-section formulas and related data, 

H. W. Koch and J. W. Motz, Rev. Mod. Phys. 31, No. 4, 

920 (1959). 
Note on quiet-day vertical cross sections of the ionosphere 

along 75° W geographic meridian, J. W. Wright, Letter J. 

Geophys. Research 64, 1631 (1959). 
Effect of atomic tests on radio noise, C. A. Samson, Letter 

Nature 184, 538 (1959). 
Short-time stability of a quartz-crystal oscillator as measured 

with an ammonia maser, A. H. Morgan and J. A. Barnes, 

Letter Proc. IRE 47, 1782 (1959). 
Interplanetary gas. I. Hydrogen radiation in the night sky, 

J. C. Brandt and J. W. Chamberlain, Astrophys. J. 130, 

670 (1959). 
The nova outburst. III. The ionization of hydrogen gas by 

an exciting star, J. Jefferies and S. Pottasch, Ann. 

Astrophys. J. 22, 318 (1959). 
Exploratory study, by low temperature X-ray diffraction 

techniques, of diborane and the products of a microwave 

discharge in diborane, L. H. Bolz, F. A. Mauer, and H. S. 

Peiser, J. Chem. Phys. 31, No. 4, 1005 (1959). 
Some clinical applications of research findings in dental 

materials, G. C. Paffenbarger, Ohio Dental J. 33, No. 3, 

218 (1959). 
Spectral study of a visible, short-duration afterglow in 

nitrogen, B. E. Beale, Jr., and H. P. Broida, J. Chem. 

Phys. 31, No. 4, 1030 (1959). 



Atomic electron affinities, F. Rohrlich, Nature 183, 244 

(1959). 
Cavity resonators for dielectric spectroscopy of compressed 

gases, H. E. Bussey and G. Birnbaum, Rev. Sci. Instr. 30, 

800 (1959). 
A discussion of federal specifications GS-X-620 and L-F-310 

for dental X-ray apparatus and dental X-ray film, G. C. 

Paffenbarger, A. F. Forziati, and M. P. Kumpula, J. Am. 

Dental Assoe. 59, 472 (1959). 
Dynamic stability of frozen radicals. II. The formal theory 

of the model, J. L. Jackson, J. Chem. Phys. 31, No. 3, 722 

(1959). 
An additional lunar influence on equatorial E s at Huancayo, 

R. W. Knecht, Research Note .1. Atmospheric and Terrest. 

Phys. 14, 348 (1959). 
Method of cooling head-on photomultipliers, G. C. Harman, 

Rev. Sci. Instr. 30, No. 8, 742 (1959). 
On artificial geomagnetic and ionospheric storms associated 

with high-altitude explosions, S. Matsushita, J. Geophys. 

Research 6, 1149 (1959). 
An intermittent-action camera with absolute time calibration, 

R. G. Hefley, R. H. Doherty, and K. L. Berger, IRE 

Wescon Conv. Record 3, Pt. 6, 129 (1959). 
Nonresonant microwave absorption and electric dipole 

moment of NO in the gaseous state, A. A. Maryott and 

S. J. Kryder, J. Chem. Phys. 31, No. 3, 617 (1959). 
Transistor P-A amplifier, G. F. Montgomery and F. R. 
^ Bretemps, Electronic Ind. 19, No. 1, 196 (1960). 
Sorting devices in postal tests. 1 : Proposal for an electro- 
magnetic sorter, S. Henig, Automatic Control 11, No. 6, 

6 (1959). 
The dissociation constant of CaOH+ from 0° to 40° C, 

R. G. Bates, V. E. Bower, R. G. Canham, and J. E. Prue, 
^ Trans. Faraday Soc. 55, No. 444, 2062 (1959). 
Evaluation of chemical analvses on two rocks, W. J. Youden, 

Technometrics 1, No. 4, 409 (1959). 
Nuclear electronics, L. Costrell, Nucleonics Mag. 18, No. 1, 

124 (1960). 
Microscopical studies of failure in polvmers, S. B. Newman, 

ASTM Spec. Tech. Pub. 257, 132 (1959). 
Flare-associated bursts at 18 Mc/s, C. Warwick and J. W. 

Warwick, Paris Symp. on Radio Astron. p. 203 (IAU 

Symp. No. 9 and UtSI Symp. No. 1, 1959). 
Electromagnetic radiation from cylindrical structures, J. R. 

Wait (Pergammon Press, Inc., New York, N.Y., 1959). 
Standard X-rav diffraction powder patterns, H. E. Swanson, 

M. I. Cook, T. Isaacs, and E. H. Evans, NBS Circ. 539, 

Vol. 9 (1960) 40 cents. 
Properties of high-temperature ceramics and cermets — ■ 

Elasticity and density at room temperature, S. M. Lang, 

NBS Monograph 6 (1960) 20 cents. 
Precise measurement of heat of combustion with a bomb 

calorimeter, R. S. Jessup, NBS Monograph 7 (1960) 25 

cents. 
Conductive flooring for hospital operating rooms, T. H. Boone, 

F. L. Hermach, E. H. MacArthur, and R. C. McAuliff, 

NBS Monograph 11 (1960) 20 cents. 
Tabulation of data on receiving tubes, C. P. Marsden, W. J. 

Keery, and J. K. Moffitt, NBS Handb. 68 (1959) $1.00. 
Survey of Central Radio Propagation Laboratory research in 

tropospheric propagation 1948-1956, J. W. Herbstreit and 

P. L. Rice, NBS Tech. Note 26 (PB151385) (1959) $4.00. 
Distribution of incoming lettermail at the Baltimore, Mary- 
land City Post Office, B. M. Levin and A. E. Newman, 

NBS Tech. Note 33 (PB151392) (1959) $2.50. 
A multiplet table of astrophysical interest, C. E. Moore, 

NBS Tech. Note 36 (PB151395) (1959) $4.00. 
Application of RF micropotentiometers for calibration of 

signal generators to 1000 Mc, L. F. Behrent, NBS Tech. 

Note 37 (PB151396) (1960) 50 cents. 
Design and construction of a liquid hydrogen temperature 

refrigeration system, D. B. Chelton, J. W. Dean, and B. W. 

Birmingham, NBS Tech. Note 38 (PB151397) (1960) 75 

cents. 
Helium refrigeration and liquefaction using a liquid hydrogen 

refrigerator for precooling, D. B. Chelton, J. W. Dean, and 

T. R. Strobridge, NBS Tech. Note 39 (PB 151398) (1960) 

50 cents. 
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Mean electron density variations of the quiet ionosphere 

I— March 1959, J. W. Wright and L. A. Fine, NBS Tech. 

Note 40-1 (PB151399-1) (1960) $1.25. 
Mean electron density variations of the quiet ionosphere 2 — 

April 1959, J. W. Wright and L. A. Fine, NBS Tech. 
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nance, R. O. Stone, P. Meissner, and K. M. Schwarz, 

NBS Tech. Note 41 (PB151400) (1960) $2.25. 
Analog-digital conversion equipment for electrocardiographic 
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data and their long-term variability, D. A. Williamson, 

V. L. Fuller, A. G. Longley, and P. L. Rice, NBS Tech. 
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Quantum-mechanical calculation of the probability of an 
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Mazur and R. J. Rubin, J. Chem. Phys. 31, No. 5, 1395 
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Monte Carlo calculations of gamma ray backscattering, 

M. J. Berger and D. J. Raso, Radiation Research 12, 

No. 1, 20 (1960). 
Identification of textile coatings bv infrared spectroscopy, 

F. H. Forziati, R. T. Hite, and M. K. Wharton, Am. 

Dyestuff Reptr. 49, No. 4, 29 (1960). 
New wavelengths for some helium (He i) lines, W. C. Martin, 
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